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Art Unit: 1652 

The application is the national stage of the PCT/J POO/03982 application. Claims 
1-13 are pending and are the subject of this Office Action. 

DETAILED ACTION 

1 . Priority 

Acknowledgment is made of applicants' claim for priority based on an application 
filed in Japan on 06/17/99. 

2. Objections 

2. 1. Specification 

A substitute specification in proper idiomatic English and in compliance with 37 
CFR 1.52(a) and (b) is required. The substitute specification filed must be accompanied 
by a statement that it contains no new matter. 

2.2. Claims 

Claims 4 and 1 1 are objected to for the following reasons. Claim 4 recites the 
phrase "concentration of zinc ion contained in the culture medium is controlled to 0.1 to 
10 mM." The proper phrase is "concentration of zinc ions in the culture medium is 0.1 to 
10 mM." 

Claim-l1_should-read:-The-process-for-producing-D-aminoacylase according-to- 

claim 3, wherein the culture medium contains a tac promoter-inducing substance." 
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2.3. Drawings 

This application has been filed with informal drawings which are acceptable for 
examination purposes only. Formal drawings will be required when the application is 
allowed. 

3. Rejections 

3.1. 35 USC, section 112, second paragraph 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out 

and distinctly claiming the subject matter, which the applicant regards as his 

invention. 

Claim 1-13 are is rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 recites the following phrases: 

1) high-expression ability to produce D-aminoacylase, 

2) D-aminoacylase producing gene, 

3) the expression of the gene product of which is enhanced, and 

4) inserting into a host organism. 

The phrases are confusing or indefinite rendering the claims indefinite. 
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Regarding phrase 1), the proper phrase would be "having acquired ability to 
produce D-aminoacylase". The term "high-expression" is a relative term, which renders 
the claim indefinite. The term "high-expression" is not defined by the claim, the 
specification does not provide a standard for ascertaining the requisite degree, and one 
of ordinary skill in the art would not be reasonably appraised of the scope of the 
invention. 

Regarding phrase 2), a gene does not produce en enzyme. Although we say, "a 
protein is a product of a gene", a gene encodes the enzyme and the cell containing said 
gene produces the enzyme. 

Phrase 3) it is not grammatical; regarding phrase 4), a microorganism is 
transformed with a gene. A DNA molecule may be inserted to another DNA molecule. 

Dependent claims 2-13 do not correct these errors. 

Claim 2 is rejected because the claim recites the term "hybridizing", which 
renders the claim indefinite. There are many sets of hybridzation conditions in the prior 
art that are used for DNA molecule selecting by hybridization. The result of the 
hybridization experiment would vary with the conditions used. Thus, one of skill in the 
art would not know which conditions to choose. The specification is silent about any 
hybridization conditions the Applicants intend to use. 

Claims 8 and 9 are confusing because of the phrase: "the cell weight of the 
microorganism either increases or decreases within a range of 10% in a culture medium 
with 2 mM zinc added thereto on the basis of the cell weight (A660 nm) in a zinc-free 
culture medium." Measurement of cell culture absorption made for the light with the 
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wavelength of 660 nm is proportional to the cell density, i.e., to the number of cells per 
ml, or to the total weight of cells contained in 1 ml of the culture. The correct phrase 
would be "the density of culture of the host microorganism increases or decreases 
within a range of 10% in a medium with 2 mM zinc ions per ml, as compared with zinc- 
free medium." The correct phrase for claim 9 is "the density of culture of the host 
microorganism increases or decreases within a range of 20% in a medium with 5 mM 
zinc ions per ml, as compared with zinc-free medium." 

2.2. 35 USC, section 112, first paragraph 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 
The specification shall contain a written description of the invention, and of the 
manner and process of making and using it, in such full, clear, concise, and exact 
terms as to enable any person skilled in the art to which it pertains, or with which 
it is most nearly connected, to make and use the same and shall set forth the 
best mode contemplated by the inventor of carrying out his invention. 

2.1.1. Lack of written description 

Claims 1-13 are rejected under 35 U.S.C. 112, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to 
reasonably convey to one skilled in the relevant art that the inventor(s), at the time the 
application was" filed , had possession of the claimed invention. ~ 
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The claims are directed to a zinc-tolerant microorganism transformed with a gene 
encoding D-aminoacylase, wherein the expression of said gene is enhanced in the 
presence of zinc ions. The claims are directed to a large genus of microorganisms that 
are zinc-tolerant and contain a gene the expression of which is increased by the 
presence of zinc ions in the medium. Applicants, however, failed to describe any 
representative of such a genus, because applicants did not disclose a zinc resistant 
microorganism containing a D-aminoacylase gene whose expression is increased by 
the presence of zinc ions. Applicants disclosed a zinc resistant transformant E. coli that 
overexpresses D-aminoacylase of Alcaligenes xylosoxydans. 

On page 14 Applicants write, "the enzyme activity in the 0.2 mM zinc-added 
culture medium was 58.86 U/mL (broth -out pH of 5.3) and the enzyme activity in the 
2.0 mM zinc-added culture medium was 109.79 U/mL (broth-out pH of 5.1 1), compared 
with the enzyme activity of 21 .78 U/mL in the zinc-free culture medium (broth-out pH of 
5.05). Thus, it has been confirmed that the addition of zinc ion, at least within a 
predetermined concentration range, greatly improves the D-aminoacylase producing 
potency". 

Under identical conditions of cultivation and measuerments of D-amionacylase 
activity produced by Alcaligenes xylosoxydans the values were 0.12 u/mL, 0.29 U/mL 
and 0. 29 U/mL, respectively (page 15, line 1). It is important that measurements of 
the enzyme activity were performed in the full culture medium, i.e. in the medium 



without zinc or supplemented with zinc, because the enzyme D-aminoacylase is a zinc 

dependent metalloprotease^whose activity is increased in the medium supplemented 

7 
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with zinc ions (see, for example, the paper by Wakayama et al. Role of conserved 
histidine residues in D-aminoacylase from Alcaligenes xylosoxydans subsp. 
xylosoxydans A-6", Bioscience, Biotechnology and Biochemistry, 2000, vol. 64, 1-8, on 
which the Applicants are co-authors; the article is included in the IDS). In case of the 
medium from Alcaligenes xylosoxydans culture, the activity of the enzyme in the 
presence of 2 mM zinc was the same as in zinc free medium although the growth of the 
culture was inhibited to 64.6%. A rough estimation indicates that when the medium 
contains 2 mM zinc the number of molecules of enzyme/mL also decreased at least to 
64.6%. Still, 64.6% molecules of the enzyme/mL exhibited 100% activity, which means 
that the actual activity was 40% higher in the presence of 2 mM zinc. 

Data obtained by the applicants for E. coli transformants indicate that the activity 
of D-aminoacylase produced in the cultures supplemented with zinc is higher than in 
cultures without zinc. These data, however do not prove that the observed increase in 
the D-aminoacylase activity is a result of the increase in the enzyme expression caused 
by zinc. The reason is that the applicants did not provide any measurements of the 
number of D-aminoacylase molecules, or the D-aminoacylase mRNA content per cell of 
transformant when it was cultivated in the presence or absence of zinc in the medium. 

In conlusion, applicants did not provide a sufficient description of the claimed 
invention so that one skilled in the art was convinced that at the time the application was 
filed applicants were in possession of the claimed invention. 



2.2.2. Scope of enablement 
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Claims 1-13 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for the transformant of zinc resistant E. coli 
overexpressing D-aminoacylase from Alcaligenes xylosoxidans does not reasonably 
provide enablement for any zinc resistant microorganism transformed with any D- 
aminoacylase, wherein the expression of the enzyme is increased by the presence of 
zinc in the medium. 

The specification does not enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the invention 
commensurate in scope with these claims. The scope of the claims must bear a 
reasonable correlation with the scope of enablement ( In re Fisher 166 USPQ 19 24 
(CCPA 1970)). Otherwise, undue experimentation is necessary to make the claimed 
invention. 

Factors to be considered in determining whether undue experimentation is 
required are summarized In re Wands [858 F.2d 731, 8 USPQ 2nd 1400 (Fed. Cir. 
1988)]. The Wands factors are: (a) the quantity of experimentation necessary, (b) the 
amount of direction or guidance presented, (c) the presence or absence of working 
example, (d) the nature of the invention, (e) the state of the prior art, (f) the relative skill 
of those in the art, (g) the predictability or unpredictability of the art, and (h) the breadth 
of the claim. 

-The - -nature— and~ breadth ~ of— the - claimed- -invention— encompasses — any 

microorganism resistant to zinc and expressing a D-aminoacylase from any natural or 
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man-made sources, wherein the expression of said enzyme is increased by the 
presence of zinc ions in the medium. 

Although the art of cloning, and engineering of genes is well developed, and 
skills of those in the art high, the predictability of the results in selecting a 
microorganism resistant to zinc, and further transforming it with any D-aminoacylase 
gene, from any natural or man-made source, so that the expression of said gene was 
increased in the presence of zinc ions in the culture medium is low. To make and use 
the claimed invention one skilled in the art is forced to do research outside the realm of 
routine experimentation. The specification does not disclose any expressing control 
element whose activity in vitro is increased by zinc, nor the specification teaches any 
expression vector containing a gene encoding D-aminoacylase, wherein said vector 
after being transected to any zinc resistant microorganism exhibits higher expression 
when said transformant is cultivated with zinc than without it. 

Thus, Applicants have not provided sufficient guidance to enable one of ordinary 
skill in the art to make and use the claimed invention in a manner reasonably correlated 
with the scope of the claims. Without further guidance on the part of Applicants how to 
make or select an expression controlling element whose activity is increased in the 
presence of zinc, the experimentation left to those skilled in the art is unnecessary, 
improperly extensive and undue. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Malgorzata A. Walicka, Ph.D., whose telephone number 
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is (703) 305-7270. The examiner can normally be reached Monday-Friday from 10:00 
a.m. to 4:30 p.m. 

If attempts to reach examiner by telephone are unsuccessful, the examiner's 
supervisor, Ponnathapura Achutamurthy, Ph.D. can be reached on (703) 308-3804. 
The fax number for this Group is (703) 305-3014. 

Any inquiry of a general nature or relating to the status of this application should 
be directed to the Group receptionists whose telephone number is (703) 308-0196. 

Malgorzata A. Walicka, Ph.D. 
Art Unit 1652 
Patent examiner 




